74                                  THE METALLURGY OF GOLD.
regarded it as a mixture of colloidal gold and colloidal stannic acid. This investigator prepared a red solution of metallic gold in water by mixing formaldehyde rapidly with a feebly alkaline boiling solution of gold chloride. A solution of about 0-005 gramme of gold in 100 c.c. of water was thus obtained and concentrated by dialysis, until an intensely red solution containing 0-12 per cent, of colloidal gold was produced. Neutral salts, mineral acids, and alkalies precipitate the gold and an excess of alcohol changes the colour of the solution to dark violet, completely precipitating the metal, which retains the property of dissolving in water. If shaken up with mercury, thes<> solutions are rapidly decolourised. The gold is also carried to the bottom by freshly precipitated lead sulphate and other precipitates. Gold purple of required composition and shade may be obtained by mixing solutions of colloidal gold and colloidal stannic acid and adding dilute acids or salt solutions. Precipitated Purple of Cassius prepared by Zsigmondy contained after washing and ignition 40-3 per cent, of gold and 59-7 per cent, of stannic acid.
Colloidal gold solutions (see Faraday's Gold, p. 3) can be readily prepared in many ways, and may be red, blue, violet, or green in colour.1 An interesting method is by the passage of carbon monoxide gas through a solution of auric chloride containing from 0-002 to 0*05 per cent, of gold.2 According to Steubing3 and Gans,4 the various colours of colloidal gold solutions are due to the difference in form of the particles. The size of the red particles, according to Svedberg 5 and Zsigmondy, varies in different samples from 1 MJ* to about 20 to 30 &&. The solutions are decolourised when shaken with animal charcoal, barium sulphate, powdered porcelain, fibres of filter paper, etc., but are protected from this by gum arabic.0
1 For details and references, see Thorpe's Dictio nan/ of Applied Chem-Mry, vol. ii., p. 7«S5.
2 Donau, J. Chtm.J^oc.^ 1905, 88, Jii.J, *fi9
3  Steubing, Ann
4 Gans, J. Chem.
5  Svedberg, ibid.
6 Donau, loc ctt.
